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SMALLPOX IN TWENTY STATES, 1915-1920. 

By John N. Force, Special Expert, and James P. Leake, Surgeon, United States Public Health 

Service. 

The increase in the prevalence of smallpox in the United States 
during recent years has been marked and definite. The accompany- 
ing table and figures were prepared, abstracts of the vaccination laws 
and regulations were made, and correspondence was carried on with 
the State health officers in order to determine the geographical dis- 
tribution of this increase and its relation to vaccination, especially 
of school children. 

The data were secured for 19 States and the District of Columbia. 
It is realized that other States have as accurate statistics on smallpox 
as do these 20 (the District of Columbia being considered as a State) ; 
but in view of the differences in reporting, only those were included 
which have reported cases of smallpox for each year from 1915 to 
1920, inclusive, according to the tables published in the Public 
Health Reports. 

The population estimates fpr the intercensal, years were made by 
the usual method of successively subtracting one-tenth of the inter- 
censal increase from the 1920 census figures. The number of cases 
was obtained from the annual morbidity tables in the Public Health 
Reports, with the exception of the 1920 figures, which were obtained 
personally from the Division of Sanitary Reports and Statistics, 
United States Public Health Service. 

The average rate for each State was obtained by the formula 



R= 



_f,000_T_ 
6 P- 15 D' 



in which T represents the total number of cases for the six-year period, 
P the 1920 population, D the annual increase (one-tenth of theinter- 
censal difference) , and R the rate per thousand of population. The 
annual and average rates for groups of States were similarly ob- 
tained. The States, listed in ascending order of average rates, are 
as follows : 



New York 0. 028 

New Jersey 027 

Connecticut 09 

Maryland 10 



District of Columbia. 

South Carolina 

Vermont 

California 

Louisiana 



14 

22 

28 

44 

54 

Alabama 55 



Virginia ; . . . 0. 68 

Michigan .82 

Ohio 96 

Wisconsin 1. 01 

Minnesota 1. 18 

Mississippi 1. 36 

Indiana 1. 40 

Oregon 1. 48 

Washington i. 72 

Kansas. ' 2. 00 
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A glance at Figure 1, obtained by plotting the annual rates in the 
groups of States indicated in Table I, shows two interesting tend- 
encies. The first of these is the remarkably constant low rate in 
the Eastern States. At no point does the curve vary strikingly 
from the average rate of 0.04. The curves for the Central and 
Southern States, in spite of fluctuations, show a decided upward 
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0/40 



1915 



1917 1918 

Fig. 1. 



tendency, though the Central States maintain a level almost twice as 
high as that of the Southern States. The second interesting tend- 
ency is the extraordinary increase of smallpox on the Pacific coast, 
an increase which has carried the curve from 0.16 to 2.38 during the 
last three years and converted an average rate (0.2) comparing 
favorably with that of the Eastern States to one (1.6) in excess of 
that of the central group. 



1981 



August 19, 1921. 



aj a?© 0> 
S',13 



r-te> 

Sf -M CI 00 
3 OOM 






-* 5 CO rH <£ o 



dCf WOO'*© c-t 
us. cm 0C i-tt-» (O >o o> 



•«** en -* t- cc r- <x 
3-j x o tc -^ r- co 



i-H . -i-(. C5H CO 



t- 0<N O^ (£3 

csc5cc-*Mi-i 

i-4 C4 i-J N rJ « 



OCOTt* 

co t5** 
i-iccni 



o cc "* «c i> >-o 



O i-H 0v«3 o x- y 



aHMNCMCS 



30 ^ -* "* i-H M 

cfefcN"w" , *"co 



?i y> « 

8'M st. 
to cc 



a. 

c 



.-,, ^f, ,.-, — o r- O 
(O C> M <0 (N W 



c0 co r-* io cn a> 
iO t-i ■* IN CN 'O 






8S£2S$ 



CO -O TO S 

5! 3" 



-L- 



1 050*0 



3882? 






■* ea c* wo .-t 



XiClOOHf 

hOWNCOC 



Scno 






O 



=2 



© 

a. 



oq 



a 
H 



gggs 



iO;lO <i -*}< ^ -g< t» 

r— co. it 1 co © 



x> t-i co x j-4 r- 

^f Sen r— (Si S 
coW <-Tco% 



CO !.-. iC 
CC »-C O) 



Si ^ 



iO CO iC CO 

i—co — i <m 

CO l—CN 'O 



HQO1C0 



HWHifl tti ■* O 
•/.OINHOinN 

o «>>-* co * co io 

CN l-H 1 — ='-« — I I ft CM 



-v co o> r- eg.*- 



o so cc .-* fN ac 

■I t~ IC T-H Oi O 

^ co co ai(N 



xnxcoc; c-- 



phV4\_«Vto 



eO(N-*i-^coS 

O SO CO iO CO 

CB t- <£> CO t- «o 

eTi-FeoVftffc'f 



855S' 



8 o w « 






^ -gs.s 



itai 



«a^sssig> 



pill 



Se.S 



August 19, 1921. 1982 

These tendencies will be better appreciated after a consideration 
of the curves for the individual States comprising the groups. Fig- 
ure 2 presents these curves arranged in order of their average rates. 
It will be necessary, however, to interpret these curves in terms of 
the status of vaccination in the respective States. The following 
statements are based on the State laws and regulations published 
annually in reprints from and supplements to the Public Health 
Reports, confirmed in each instance by correspondence with the 
State health officers. The quotations are from this correspondence. 
Without the helpful comments of these officials the interpretation of 
the rates in terms of the published laws would not have been possible. 

Following the name of each State below are the average, the maxi- 
mum, and the minimum rate per thousand of population for the 
years 1915 to 1920, inclusive. 

1. NEW YORK. 

Average rate per 1,000 population 0. 026 

Maximum rate 05 

Minimum raie 003 

The law provides that vaccination shall be a condition of school 
attendance in cities of the first and second classes and in other parts 
of the State when smallpox has been declared epidemic by the State 
commissioner of health. The cost of vaccination directed by local 
health authorities is a charge on the municipality. It is estimated 
that 100 per cent of school children are vaccinated in the first and 
second class cities; and in a canvass of 1,400 school children outside 
these cities 28 per cent were found to be vaccinated. 

The sanitary code provides that smallpox contacts must be vac- 
cinated within 3 days following exposure or be quarantined for 20 
days. There is little evidence of hostility toward vaccination. 

2. NEW JEESEY. 

Average ratp per 1,000 population '. 0. 027 

•Maximum rate '• 05 

Minimum rate t i 002 

The law provides that boards of education may prohibit the school 
attendance of any unvaccinated ' child- This prohibition is con- 
sistently enforced in some of the cities, and in ethers only in the 
presence of smallpox. The low rate is believed; to be due to this 
enforcement as well as to vaccination campaigns instituted by the 
State department of health in communities where smallpox appears. 
These campaigns generally produce good results, as high as 80 per 
cent of the entire community being vaccinated in some instances. 

3. CONNECTICUT. 

Average rate per 1,000 population 0.09 

Maximum rate 32 

Minimum rate 001 
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The law provides that boards of education may require vaccination 
as a condition of school attendance. This law does not apply to 
private schools and is only sporadically carried out in communities 
under 75,000 population. Boards of health may provide at public 
expense for a general vaccination to prevent the introduction or to 
arrest the spread of smallpox. Persons refusing to be vaccinated 
when ordered by local health authorities are subject to fine. 

The attitude of the citizens of the State is favorable toward vac- 
cination, and in every instance where smallpox has appeared and 
vaccination has been urged there has been little opposition to it. 

4. MARYLAND. 

Average rate per 1,000 population 0.10 

Maximum rate 16 

Minimum rate , 05 

The law provides that every physician shall vaccinate all children 
in his practice within one year after birth. No teacher shall receive 
any unvaccinated child into school. ''There is a small tendency to 
evasion of this law; indifference is shown now and then; and there 
s opposition which can be dignified as popular. These disturbances 
are small, local, and do not count heavily against the immunization 
of Maryland school children. " Private schools are sometimes 
negligent of vaccination. The low rate is believed to be due to the 
vaccination law. 

5. DISTRICT OF COLUMBIA. 

Average rate per 1,000 population 0. 14 

Maximum rate — . 41 

Minimum rate : . -i. .01 

The law provides that no child shall be admitted into' the public 
schools who shall not have been duly vaccinated or otherwise pro- 
tected against; smallpox. Persons exposed to smallpox must be 
vaccinated or stand prosecution in the Court. All persons in the 
District must be vaccinated whenever the commissioners of the 
District make proclamation that such action is necessary for the 
public health. The commissioners axe authorized to provide free 
vaccination. The general attitude- of the people is favorable toward 
vaccination. . , . - 

6. SOUTH CAROLINA. 

Average rate per 1,000 population 0.22 

Maximum "rate .'.. .64 

Minimum rate .< 06 

The law provides that councils of incorporated cities and towns 
may pass ordinances requiring the vaccination of all citizens and 
fixing penalties for failure to comply. The State board of health 
has the power to supervise vaccination in these cities and to make 
regulations for the vaccination of persons in unincorporated terri- 
tory. In case of the failure of a city to pass a vaccination ordinance, 
the .State board of health shall promulgate vaccination regulations 
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for that city and, in case of danger from smallpox, shall enforce such 
regulations at the expense of the city. The law further provides 
that no school authority shall admit a child who has not been vacci- 
nated in accordance with the local ordnance or regulations of the 
State board of health. These regulations provide for vaccination 
during the first, sixth, and fifteenth years of age, and after exposure 
to smallpox. 

The State health officer estimated that nearly 100 per cent of 
school children in cities are vaccinated, and 80 per cent in rural 
districts. The attitude of the citizens is favorable, and there is 
very little trouble in enforcing vaccination in the presence of small- 
pox. Reliance is placed on vaccination rather than on quarantine. 
The State distributed 183,000 tubes of free vaccine virus during 
the six months ending March 31, 1921. The fee for vaccination is 
fixed by law at 10 cents. 

.7. VERMONT. 

Average rate per 1,000 population 0.28 

Maximum rate ....: i (50 

Minimum rate ,. .01 

Vermont has the highest average rate in the group of Eastern 
States, being also higher than three States of the southern group. 
The rate for Vermont is approximately seven times the average rate 
for its group. 

The law provides that the health officer shall furnish virus approved 
by the State board of health, and during the existence of smallpox 
in a town shall provide thorough and safe vaccination of all persons 
who may need the same. It has been impossible to obtain a com- 
pulsory vaccination law in the. State on account of organized opposi- 
tion. During smallpox epidemics, unvaccinated children are ex- 
cluded from school and free , vaccination is offered. In times, of 
epidemic the citizens seem willing to be vaccinated. 

8. CALIFORNIA. 

Average rate per 1,000 population 0.44 

Maximum rate 1.30 

Minimum rate.... .08 

Previous to 1911, California had a law providing for the vaccina- 
tion of children as a condition of school entrance. In that year a 
new law was passed exempting children whose parents filed with 
the school authorities a certificate of opposition to the practice of 
vaccination. The law further provides that school authorities shall 
keep forms for these certificates on hand for the use of parents. The 
effect of this law has been to build up a population group of school 
children only 15 to 20 per cent vaccinated. The great increase of 
smallpox in the State in the last three years has been due to the 

presence of this group of nonimmune persons. 1 

. . : — _ ^ . ; „ - ,__, . . i _ — j — 

1 For further discussion of this singular law see Epidemiological Study of Smallpox in California. .?y 
, John N. Force. Ami Jour. Pun. Health; 192J,1W, 119. 
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The regulations of the State board of health provide that con- 
tacts shall be quarantined for 12 days or be vaccinated and kept 
under observation until evidence of immunity (vaccinia, vaccinoid, 
or reaction of immunity) is secured. 

General free vaccination clinics are held by the State board in 
communities where smallpox appears, and, since unvaccinated chil- 
dren are excluded from school during a smallpox epidemic, the 
number of vaccinated school children has been increased to 80 per 
cent in these circumstances, thus showing that the true conscientious 
objectors constitute only 20 per cent of the parents. An attempt to 
prevent the exclusion of unvaccinated school children in time of 
epidemics of smallpox, by abolishing vaccination as a condition of 
school entrance, was defeated at the last election by a substantial 
majority. 

9. LOUISIANA. 

Average rate per 1,000 population 0. 54 

Maximum rate ■ 87 

Minimum rate 20 

The law. provides that vaccination of public school children is 
required only in parishes where smallpox has been declared to be 
prevalent, but, in addition, a majority of the board of health must 
recommend such compulsory vaccination. Contacts shall be vacci- 
nated or shall submit to domiciliary quarantine. Nothing in the 
act shall be construed to render vaccination compulsory. The 
citizens are hostile or indifferent toward vaccination rather than 
favorable. "It is for this reason that the regulations read as they 
do." 

10. ALABAMA. 

Average rate per 1,000 population 0. 55 

Maximum rate "... 1. 58 

Minimum rate , ■ 07 

Under the law, county boards of education have the right to 
require' vaccination" as a prerequisite for school attendance, but 
" there is no such thing as compulsory vaccination in Alabama." 
The State registrar' estimates that abdut 25 per cent of the popula- 
tion over 6 years of age have been vaccinated. 1 The citizens are 
indifferent except during an epidemic, when there is little difficulty 
in securing practically universal vaccination of the affected locality. 
The law provides for the isolation in their homes of contacts until 
successfully Vaccinated. 

11. VIRGINIA. 

Average rate per 1,000 population 0. 68 

Maximum rate 1-50 

Minimum rate 18 

■ Under date of June 29, 1921, the State health officer estimated that between 30 and 40 per cent of the 
children over seven years of age were vaccinated. He also stated that the reported incidence of smallpox 
is probably unreliable except that for the last three years. 
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The law provides that every child entering school must present a 
certificate of successful vaccination, but this requirement may be 
suspended by the school board of any city or county. Councils and 
boards of supervisors may cause persons in their jurisdiction to be 
vaccinated when occasion requires. The population of the larger 
cities, it is stated, is very well vaccinated, and most of the smallpox 
arises in the rural sections, where compulsory vaccination can not 
be enforced because of the strong sentiment against it. 

12. MICHIGAN. 

Average rate per 1,000 population 0. 82 

Maximum rate . » 1.32 

Minimum rate 27 

The law provides that health officers may offer free vaccination 
to every child not previously vaccinated and to all other persons 
who have not been vaccinated within the preceding five years. 
Since the law is permissive, not mandatory, vaccination can not be 
made a condition precedent to school attendance in the absence of 
smallpox in the community. If a case develops in school, the school 
is " closed for the vaccination of the children, and they are not per- 
mitted to return until successfully vaccinated; and in the event 
that they refuse vaccination, they are quarantined 16 days." Con- 
tacts are either vaccinated and observed for 16 days or, if vaccina- 
tion is refused, are quarantined for 16 days. 

The general attitude toward vaccination is one of indifference in 
most communities. In some communities there has been consider- 
able opposition, which usually' succumbs to the alternative of quar- 
antine. 

13. OHIO. 

Average rate per 1,000 population 0.96 

Maximum rate 1.82 

Minimum rate 36 

The law provides that boards of health may take measures to 
provide for, and offer inducements and facilities for, gratuitous 
vaccination. Boards of education may make and enforce rules and 
regulations to secure the vaccination of, and prevent the spread of 
smallpox among, pupils attending schools in their districts. 

The State health officer believes that vaccinajtion is being well 
enforced in the schools of most of the large cities and has beengen-^ 
erally practiced in a number of country districts where smallpox. has 
prevailed during the past few years. 

There is an open and vigorous organized opposition to vaccination 
throughout the State. 

14. WISCONSIN. 

Average rate per 1,000 population 101 

Maximum rate ....,': .......... 2. 16 

Minimum rate -35 
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The law provides that local boards of health may prohibit the school 
attendance of unvaccinated children for 25 days after the appearance 
of smallpox in the community. Free vaccination of children may 
also be provided during an epidemic of smallpox. About 50 per cent 
of the children of school age arc estimated to be vaccinated. The 
opposition to vaccination in late years has been very strong. The 
assembly recently passed, by a vote of 46 to 27, a bill repealing the 
statutory provision recpiiring vaccination as a condition of school 
attendance. 

15. MINNESOTA. 

Average rate per 1,000 population 1-18 

Maximum rate 2. 46 

Minimum rate 56 

The lawprovides that no rule shall compel the vaccination of any 
child, or shall exclude, except during epidemics of smallpox, a child 
from the public schools for the reason that such child has not been 
vaccinated. During epidemics of smallpox unvaccinated children 
must be excluded for three weeks or until vaccinated. Contacts re- 
fusing vaccination shall be isolated for 21 days. It is estimated that 
two-thirds of the children of school age have never been vaccinated. 
There is much opposition to vaccination and violent quarrels when 
attempts are made to exclude unvaccinated children from school. 
In many places the people are indifferent on account of the present 
mild character of the disease. 

16. MISSISSIPPI. 

Average rate per 1,000 population . 1. 36 

Maximum rate 2. 01 

Minimum rate : - — < • ■' 78 

The law provides that supervisors in counties where smallpox exists 
are empowered to pass ordinances to provide for compulsory vacci- 
nation. If the State can not furnish vaccine, it shall be a charge on 
the countv. 

17. INDIANA. 

Average rateper 1,000 population.... — ,, -' 1-41 

Maximum rate • ■■■■- '• 97 

Minimum Tate — "• — - • • - - - • il 

It is lawful for health officers to order compulsory vaccination of 
school children upon pain' of exclusion from school. The State board 
of health, however, advises health officers not to make such orders 
on account of the opposition created.' Contacts are quarantined 14 
days unless submitting to vaccination. 

IS. OREGON. 

Average rate per 1,000 population 1 < 8 

Maximum rate 3 - 33 

Minimum rate 16 
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The law provides that school boards may prohibit attendance of 
any unvaccinated child. "There has been more or less slackness in 
regard to this law. Many school boards have failed to prohibit the 
attendance of unvaccinated children." When smallpox exists in a 
community, the regulations of the State board of health provide for 
the exclusion of unvaccinated school children. 

: 19. WASHINGTON. 

Average rate per 1)000 population • 1. 72 

Maximum rate 4. 44 

Minimum rate 20 

The smallpox rate in Washington rose from 0.30 in 1917 to 4.44 
in 1920, the highest rate in any of the 20 States considered. Pre- 
vious to 1919, a law was in force enabling school directors to require 
vaccination as a condition of school attendance. This act was 
repealed in 1919. Contacts are vaccinated or quarantined for 16 
days. Free vaccination is offered when smallpox exists in a com- 
munity. 

20. KANSAS. 

Average rate per 1,000 population ■. ...: . 2.00 

Maximum rate , 4.00 

Minimum rate . . 1 . 20 

Kansas has the highest average rate of the 20 States considered, 
being separated from the other members of the central group by two 
of the Pacific States. 

The rules of the State board of health provide that unvaccinated 
children shall be excluded from school for 25 days after the appearance 
of smallpox in a community. There is nO compulsory vaccination. 
Contacts shall be quarantined for 21 days unless successfully vacci- 
nated. Even in some progressive districts, approximately 80' per 
cent of the school children have notbeen vaccinated. 

Conclusions. 

From a study of these statistics and procedures, it is evident that 
smallpox in this country is dependent on the popular vote. In 
general, the people obey laws which they have made. If popular 
sentiment in a State is behind a strong centralized, compulsory 
vaccination act, smallpox is negligible in that State. If local authori- 
ties are given discretionary powers in the matter of vaccination 
enforcement, the rate tends to rise, even in the niost favored sections 
of the country, whereas in the absence of compulsory features in the 
law, or where there is no law at all, smallpox reaches a high rate. 



